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Abstract 
Based on Self-Determination Theory (Deci & Ryan, 2000), this study tested whether changes 
in autonomous motivation towards physical education (AMPE) during the transition from 
elementary to secondary school can be predicted by changes in perceived need support from 
the physical education (PE) teacher and perceived physical school environment. Self-reported 
data were gathered from 472 Flemish (northern part of Belgium) students in 6th grade (2009) 
and again in 8th grade (2011). Mediation analyses showed that an increase in perceived need 
support from the PE teacher was related to an increase in AMPE (boys: β = .42; girls: β = 
.50). In boys, this relation was mediated by changes in perceived competence (β = .08). In 
girls, this relation was mediated by changes in perceived autonomy (β = .12), perceived 
competence (β = .14), and perceived relatedness (β = .05). This study shows that PE teachers 
should be need-supportive to maintain a good quality of motivation in students. 
Keywords: self-determination theory, elementary-secondary school transition, supportive 
environment, school context  
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Autonomously motivated behaviors refer to behaviors that are performed because of 
the enjoyment (i.e., intrinsic motivation) and/or personal value persons attribute to the 
behavior (i.e., identified regulation) (Deci & Ryan, 2000; Ryan & Deci, 2000). In contrast, 
behaviors that are performed because of external (i.e., external regulation: like avoiding 
punishment) or internal pressures (i.e., introjected regulation: like because of guilt) are 
categorized as controlled types of motivation. These behaviors are not volitional (Deci & 
Ryan, 2000; Ryan & Deci, 2000).  
Grounded in basic needs theory (BNT) (Vansteenkiste, Niemiec, & Soenens, 2010), a 
mini-theory of self-determination theory (SDT) (Deci & Ryan 2000), research has begun to 
examine the mechanisms linking dimensions of the social environment to the development of 
autonomous motivation through the satisfaction of basic psychological needs. These three 
basic psychological needs are the needs for competence, autonomy, and relatedness. 
Autonomy refers to the experience of volition and the experience of having a choice. 
Competence involves feelings of achievement and feelings of being skilled. Lastly, 
relatedness refers to feelings of belongingness (Deci & Ryan, 2000; Ryan & Deci, 2000). 
One assumption of BNT is the universality of the basic psychological needs across age, 
gender, or culture. The basic needs are satisfied when a teacher provides an autonomy-
supportive environment (i.e., giving freedom to a child to determine his/her own behavior), 
promotes self-improvement, and shows compassion and consideration towards the students 
(Bryan & Solmon, 2007). As postulated by SDT, when these basic needs are satisfied, this 
leads to higher levels of autonomous motivation which then results to behavioral, cognitive 
and affective outcomes (Vallerand, 2000).  
Within the physical education (PE) context, previous research showed that highly 
autonomously motivated students are likely to be more physically active, even outside the PE 
class (Haerens, Kirk, Cardon, De Bourdeaudhuij, & Vansteenkiste, 2010). Beyond physical 
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activity, autonomous motivation to engage in PE (AMPE) was also found to be positively 
related with cognitive and affective outcomes such as self-esteem and health-related quality 
of life (Standage & Gillison, 2007), performance (Boiche, Sarrazin, Grouzet, Pelletier, & 
Chanal, 2008), and concentration (Ntoumanis, 2005).  
Previous cross-sectional research in the context of PE has shown that basic needs 
were not only fulfilled by the social agent (i.e., PE teacher), but also by the physical school 
environments (Rutten, Boen, & Seghers, 2012). More specific, Rutten et al. (2012) concluded 
that the PE teacher was able to promote AMPE by supporting the needs for competence (e.g., 
by providing feedback) and autonomy (e.g., by giving a choice in which specific activity to 
practice). Furthermore, the physical school environment was positively related to AMPE by 
satisfying the need for autonomy. This suggests that when a school has a sufficient number of 
sport facilities and quality sports material, children have the feeling that they can choose 
between different activities, which in turn increases their AMPE.  
Although the results of the above mentioned cross-sectional study are promising, 
there is a clear need for longitudinal research in this area. This is especially the case for the 
transition from elementary to secondary school. The transition from elementary to secondary 
school is one of the critical periods in a child’s school career that is likely to influence their 
experiences, motivation and achievement in all school subjects, including PE. This 
educational transition involves a number of changes for the child such as a different social 
environment (e.g., new classmates/friends and new teachers) and a new physical school 
environment.   
In regard to changes in the social environment, Behets and Vergauwen (2004) studied 
the value orientations of Flemish PE teachers in elementary and secondary school. Their 
results showed that elementary PE teachers attributed the highest value towards disciplinary 
mastery (i.e., mastery of the content of the subject, focus on the skills) (46.4%) and self-
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actualization (i.e., focus on personal growth, autonomy and self-confidence) (46.0%). Social 
responsibility (i.e., focus on developing positive interpersonal relationships among pupils) 
was given the lowest value (12.9%). Secondary PE teachers, on the other hand, gave the 
highest priority to social responsibility (40.0%). The lowest priority was given to disciplinary 
mastery (16.8%) and self-actualization (15.4%). Furthermore, PE is often taught co-
educationally (i.e., boys and girls together) in elementary school, which is not the case in 
secondary schools. Although co-education is supported in Flanders, PE in secondary school is 
often organized separately for boys and girls (De Knop, Theeboom, Huts, de Martelaer, & 
Cloes, 2005).   
There are also substantial differences between elementary and secondary schools in 
Flanders concerning the physical school environment (Buytaert, Moens, Tambuyzer, & 
Wouters, 2010). More specifically, about 59% of the secondary schools have a sports hall, 
compared with only 21% of the elementary schools. Furthermore, 71% of the secondary 
schools reported the presence of sports fields such as a soccer field or a basketball field 
compared with only 60% of the elementary schools (Buytaert et al., 2010).  
Because the elementary to secondary school transition involves changes in pupils’ 
school social and physical environment (Behets & Vergauwen, 2004; Buytaert et al., 2010; 
De Knop et al., 2005), this transition can influence their AMPE. Previous cross-sectional 
research has already identified a relation between the school social and physical environment 
and AMPE (Rutten et al., 2012). Therefore, it is necessary to study whether changes in 
student’s perceptions of their social and physical school environment occur during the 
educational transition from elementary to secondary school and whether these changes are 
related to changes in their AMPE. Moreover, it is not only crucial to study the relation 
between the school social and physical environment and AMPE, but also how this relation 
can be explained.  
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The purpose of the study was threefold. The first aim was to study changes 
concerning perceived need support from the PE teacher, perceived physical school 
environment, perception of the psychological needs, and AMPE. We hypothesized that 
children would rate their physical school environment and their satisfaction of relatedness 
higher after the school transition (hypothesis 1). This hypothesis is based on the 
abovementioned differences between elementary and secondary schools concerning the 
physical school environment (i.e., secondary schools are more likely to include a sports hall 
and sports fields; Buytaert et al., 2010) and the social school environment (i.e., secondary PE 
teachers attach more value to developing positive interpersonal relationships among pupils; 
Behets & Vergauwen, 2004).  
The second aim was to determine whether the changes in psychological need support 
from the PE teacher and the changes in perceived physical school environment during the 
educational school transition predicted potential changes in AMPE. Based on previous cross-
sectional research (Rutten et al., 2012; Zhang, Solmon, Kosma, Carson, & Gu, 2011), it was 
hypothesized that both an increase in perceived need support from the PE teacher and an 
improvement of the perceived physical school environment would increase AMPE 
(hypothesis 2).  
The third aim was to identify the mediating role of the change in the psychological 
needs (i.e., perception of competence, relatedness, and autonomy) in the relations between 
the change of the school social (i.e., perceived need support from the PE teacher) and 
physical environment and the changes in AMPE. Previous (cross-sectional) research could 
not identify a mediating role of the perception of relatedness in elementary school (Rutten et 
al., 2012). However, we hypothesized that changes in the need for relatedness (next to 
competence and autonomy) would mediate the relation between changes in the perceived 
need support from the PE teacher and changes in AMPE (hypothesis 3). This reasoning is 
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based on the observation that secondary school teachers in Flanders gave a higher priority to 
social responsibility as a PE goal (i.e., fostering good relationships among their pupils) 
compared with elementary school teachers (Behets & Vergauwen, 2004).  
Methods 
Participants 
At baseline, 183 Flemish (northern part of Belgium) schools were randomly selected 
per province on the basis of the number of schools in that particular province. One hundred 
and five schools (i.e., directors) agreed to participate in the study, but two schools were not 
included in the final data collection. One school was excluded because of non-response and 
one school did not have at least three pupils in 6th grade, which was an exclusion criterion of 
the study. Finally, data were collected from 2418 6th grade pupils (M age = 11.03, SD age = 
.51; 1185 boys and 1233 girls) following classes in 103 elementary schools.  Two years later, 
when all children left elementary school and entered secondary school, children and parents 
were contacted at their home addresses. A total of 472 children (M age = 12.96, SD age = .40; 
212 boys and 260 girls) were tracked from elementary to secondary school, which is a 
response rate of 19.5%.  
Research setting 
In Belgium, every child has to attend at least two 50-minute PE lessons every week, 
both in elementary school and in secondary school. Although in elementary school PE can be 
taught by classroom teachers, it is often taught by specialized PE teachers. In secondary 
school, PE is always taught by specialized PE teachers (Cardon & De Bourdeaudhuij, 2002). 
The main focus of PE in elementary school is on the development of gross and fine motor 
skills by using play and games. In secondary school, the main purpose is on greater 
specialization, knowledge and control (Seghers, de Martelaer, & Cardon, 2009). PE teachers 
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enjoy substantial freedom in organizing their lessons, although some directions are prescribed 
in the PE curriculum.  
Measurements 
Pubertal status. The validated self-reported questionnaire of Carskadon and Acebo 
(1993) was used to measure pubertal status. This scale was previously used in Dutch 11 to 14 
year old children by Pieters, Van Der Vorst, Burk, Wiers, and Engels (2010). This 
questionnaire consisted of five items of which three were answered by both boys and girls 
(i.e., growth spurt in height, pubic hair, and skin change). The other two items were different 
for boys and girls (i.e., boys: facial hair growth and voice change; girls: breast development 
and menarche). Questions were answered by choosing one of the following response options: 
there had been no development, development had barely begun, development was definitely 
underway, development was already completed or don’t know. The question concerning 
menarche had two response options: yes and no. Cronbach’s alpha for boys was .63 at 
baseline and .82 at follow-up. For girls, Cronbach’s alpha was .79 at baseline and .81 at 
follow-up. 
Autonomous motivation to engage in physical education. An adapted version of 
the Behavioral Regulation in Exercise Questionnaire-2 scale (BREQ-II) was used to measure 
AMPE (Markland & Tobin, 2004). The Dutch version was previously used by Aelterman et 
al. (2012) with secondary school students. Four items of intrinsic motivation (e.g., ‘I 
participate in PE because it’s fun’) and four items of identified motivation were used (e.g., ‘I 
value the benefits of PE’). The mean score of the eight items was calculated as a measure of 
autonomous motivation. Cronbach’s alphas were excellent (α boys at baseline = .90, α boys 
at follow-up = .92, α girls at baseline = .88, α girls at follow-up = .93) and were comparable 
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with previous research (α = .90; Aelterman et al., 2012).  The questions of AMPE were 
answered on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). 
Psychological need satisfaction. To measure psychological need satisfaction, we 
used the items of different validated scales which were collated and adapted to the PE-context 
of 12 to 15 year old children by Standage and Gillison (2007). These items were back-
translated by two independent experts. First, in order to measure perceived competence, the 
five items of the Intrinsic Motivation Inventory (IMI) of McAuley, Duncan, and Tammen 
(1989) were used. An example item was ‘I think I am pretty good at PE’. Cronbach’s alphas 
were quite high, ranging from .83 to .91. Second, the five items of the acceptance subscale of 
the Need for Relatedness Scale were used to measure perceived relatedness (Richer & 
Vallerand, 1998). An example item was ‘With the other students in my PE class I feel 
supported’. This scale also showed a good internal consistency reliability (Cronbach’s α 
ranging from .84 to .89). Finally, perceived autonomy was measured using five items derived 
from previous research of Blais, Vallerand, and Lachance (1990) and Ntoumanis (2001). An 
example item was ‘In PE, I can decide which activities I want to practice’. Cronbach’s alpha 
was satisfactory with values ranging from .71 to .75. All items were answered on a 7-point 
Likert scale (1 = strongly disagree, 7 = strongly agree).  
Perceived need support from physical education teacher. The Teacher as Social 
Context scale (TASC) was used to measure perceived need support from the PE teacher 
(Belmont, Skinner, Wellborn, & Connell, 1988). This scale was previously used in Dutch 
among young adults (Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009). Eight items 
referred to autonomy support (e.g., It seems like my PE teacher is always telling me what to 
do’), eight items to structure (e.g., ‘My PE teacher keeps changing how he/she acts towards 
me’), and eight items to involvement (e.g., ‘My PE teacher spends time with me’). Consistent 
with Vansteenkiste et al. (2009), perceived need support from the PE teacher was calculated 
“Changes in Children’s Autonomous Motivation Toward Physical Education During Transition From Elementary to 
Secondary School: A Self-Determination Perspective” by Rutten C, Boen F, Vissers N, Seghers J 
Journal of Teaching in Physical Education 
© 2015 Human Kinetics, Inc. 
 
by taking the mean of the 24 items. Internal consistency was excellent for boys (α baseline = 
.88; α follow-up = .91) as well as for girls (α baseline = .90; α follow-up = .93). These 
Cronbach’s alphas were comparable with previous research of Vansteenkiste et al. (2009), 
where an alpha of .89 was found. Questions were answered on a 5-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree).  
Physical school environment. The validated Questionnaire Assessing School 
Physical Activity Environment (Q-SPACE) was used to measure the physical school 
environment (Robertson-Wilson, Lévesque, & Holden, 2007). The original scale consisted of 
20 items, including 12 items concerning the physical school environment and eight items 
concerning the social school environment. In this study, only the 12 items concerning the 
physical school environment were used. These items reflected facility and equipment 
conditions, quantity, access, and programming (PE and extracurricular physical activities). 
Example items were the following: ‘My school has good quality sport and physical activity 
equipment for students to use’, ‘The gym classes at my school occur often enough during the 
week’, ‘My school offers other physical activities or organized sports for students after 
school’. The mean of the 12 items was calculated. A Dutch version of the scale was 
previously used in adolescents aged 15 to 18 years (Seghers & Martien, 2009). Cronbach’s 
alphas of the 12 items were sufficient, ranging from .76 to .79, which is comparable with the 
alphas reported by Seghers and Martien (2009). All questions were answered on a 5-point 
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).  
Procedures 
Data were collected in 2009 and 2011 (from the end of September until the beginning 
of December). At baseline, children completed the questionnaire in the classroom. Children 
had the opportunity to ask questions to the research assistant (i.e., the authors of this study, 
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other researchers of the department, and master students) when an item was unclear for them. 
A data collection manual was used by the research assistants to guarantee the quality of the 
data collection process across schools. This manual provided detailed information concerning 
the procedure of the data collection, including information concerning the time that pupils 
had to fill in the questionnaire, which information should be given to the pupils, the role of 
the teacher during the data collection (i.e., was not allowed to help the children with filling in 
the questionnaire), etc. At follow-up, children were contacted at their home addresses. 
Children completed the questionnaire at home (online or on paper). The paper questionnaires 
were returned by post. Completion of the questionnaires took about 30-40 minutes at baseline 
and at follow-up. However, the scales used in this study were only a part of the full 
questionnaire. Each participant had received an identification code, which was used to match 
the data of the two measurements. Informed consent was obtained from the school board, and 
from parents and children from the age of 12. The study was approved by the ethical 
committee of the researchers’ university. 
Data Analysis 
Analyses were performed with SPSS 19.0 (IBM Corporation, Armonk, New York). 
Drop-out analyses were conducted using chi-square statistics and Analysis of Variance 
(ANOVA). The Expectation Maximization algorithm was applied to impute missing values 
of continuous variables (Dempster, Laird, & Rubin, 1977; Schafer, 1997). In secondary 
school, PE is often organized separately for boys and girls (De Knop et al., 2005). Lyu and 
Gill (2011) observed that girls reported more perceived competence in same-sex classes than 
in coeducational classes. Therefore, analyses for this study were performed separately for 
boys and girls. Cronbach’s alphas, means and standard deviations were calculated separately 
for boys and girls and for baseline and follow-up measurements.  
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Based on previous work (Crocker, Sabiston, Kowalski, McDonough, & Kowalski, 
2006; Knowles, Niven, Fawkner, & Henretty, 2009; Opdenacker, De Bourdeaudhuij, Vanden 
Auweele, & Boen, 2009; Schutz, 1989), residual change scores (i.e., standardized) were 
calculated using regression analyses to reflect change of each study variable. For each study 
variable, measurement at baseline was entered as the predictor and measurement at follow-up 
as the outcome. Each time the standardized residuals were saved. These standardized 
residuals were inserted in the analyses. To study changes from elementary to secondary 
school concerning the study variables (i.e., perceived need support from the PE-teacher, 
perceived physical school environment, perception of the psychological needs, and AMPE) 
repeated measures ANOVA’s were performed separately for boys and girls (purpose 1). Time 
was used as the within-subject variable and change of pubertal status was entered as a 
covariate. For the second and third purposes, we applied mediation analyses.  
Figure 1 presents the general mediation model. Figure 1A illustrates the total effect of 
the predictors (i.e., X1: change in need support PE teacher, X2: change of physical school 
environment) on the outcome variable (i.e., Y:  change in AMPE). This is called the c-path 
(c1, c2). The total effect can be divided into direct and indirect effects. Figure 1B shows the 
indirect effect of the predictors (i.e., X1, X2) on the outcome (Y) through the three mediators 
(i.e., M1: change in perception of competence, M2: change in perception of relatedness, and 
M3: change in perception of autonomy). The relation between the predictors (i.e., X1, X2) and 
the mediators (i.e., M1, M2, M3) is called the a-path (i.e., a1, a…, a6). The relation between the 
mediators (i.e., M1, M2, M3) and the outcome (i.e., Y) is called the b-path (i.e., b1, b2, b3). 
Beyond the indirect effects, the predictors (i.e., X1, X2) also exert direct effects on the 
outcome (i.e., Y), the c’-path (i.e., c1’, c2’). Mediation analyses were performed using the 
bootstrapping approach of Preacher and Hayes (2008). This means that the indirect effect was 
measured by repeatedly sampling from the dataset (i.e., 5000 bootstrap resamples). Each 
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time, a and b were estimated (regression or path coefficients and standard errors) and the 
product of a and b was calculated. This was done 5000 times, which resulted in 5000 
estimates of the indirect effect. These estimates were sorted from smallest to largest to 
calculate the confidence interval (CI). Bias corrected confidence intervals (CI) were 
calculated for the indirect effect, which has been recommended by MacKinnon, Lockwood 
and Williams (2004). The indirect effect was significant if the 95% CI did not contain zero 
(purpose 3). Compared with other methods such as the Sobel test and the causal step 
approach, bootstrapping has the best power and confidence interval (CI) placement and the 
most accurate overall type-I error. Furthermore, no assumption of normality exists of the 
sampling distribution (Preacher & Hayes, 2008; Williams & MacKinnon, 2008). The 
approach of Preacher and Hayes (2008) also provides the direct effect by repeatedly 
estimating c (purpose 2).  In all analyses, the change of pubertal status was included as a 
covariate. 
Results 
Due to the large drop-out in the study, first the results of the drop-out analyses will be 
presented. This is followed by the descriptive statistics where the changes between 
elementary and secondary school concerning perceived need support from the PE teacher, 
perceived physical school environment, perception of the psychological needs, and AMPE 
are described (first purpose). The third section presents the results of the mediation analyses, 
where it was first examined whether the change in psychological need support from the PE 
teacher and the change in perceived physical school environment during the transition from 
elementary to secondary school predicted the change in AMPE (second purpose). Finally, this 
section reports the results of the third purpose; that is, to identify the mediated role of the 
change in the psychological needs in the relations between the change of the school social 
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(i.e., perceived need support from the PE teacher) and physical environment and the change 
in AMPE.  
Drop-out analyses 
Drop-out analyses were performed to identify differences at baseline between the 
children who participated at follow-up and the children who dropped out. No differences 
were found concerning AMPE, perception of competence, perception of relatedness, 
perception of autonomy and perceived need support from the PE teacher. However, 
differences were observed concerning gender, pubertal status and the physical school 
environment. More specifically, children who participated at follow-up were more likely to 
be girls (χ2 = 3.93, p = 0.047), to have a lower pubertal status (F = 15.83, p < 0.001, η2 = 
0.008) and to rate the perceived need support from the PE teacher lower compared with 
children who dropped out (F = 6.61, p = 0.010, η2 = 0.003). Although the observed 
differences were statistically significant, the small effect sizes (η2 < .02) indicate that the 
differences at baseline between children who participated at follow-up and children who 
dropped-out were not so meaningful. 
Descriptives 
Table 1 provides information concerning the study variables at baseline and at follow-
up. This shows that during the transition from elementary to secondary school perceived 
relatedness, perceived need support of the PE teacher and perceived physical school 
environment increased among both boys and girls. No change was observed concerning the 
outcome variable AMPE. However, this lack in mean change does not mean that there were 
no relevant individual changes. In order to detect individual changes, autonomous motivation 
at baseline and follow-up was divided in three tertiles. As can be seen in Table 2A, 21.1% of 
the low autonomously motivated boys at baseline shifted to the high autonomously motivated 
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group at follow-up. Among girls (Table 2B), 12.5% of the low autonomously motivated 
group at baseline shifted to the high autonomously motivated group at follow-up. Moreover, 
15.7% of the high autonomously motivated boys at baseline shifted to the low autonomously 
motivated group at follow-up. Among girls, 20.8% of the high autonomously motivated 
children at baseline shifted to the low autonomously motivated group at follow-up. These 
results suggest that significant individual changes in AMPE occurred during the transition 
from elementary to secondary school (boys: χ2 = 20.71, p < .001; girls: χ2 = 27.39, p < .001). 
Mediation analyses 
Table 3A presents the results of the mediation analyses for boys and Table 3B for 
girls. Among boys, higher levels of perceived need support from the PE teacher resulted in 
higher levels of AMPE. The change in perception of competence emerged as a significant 
mediator between the change in perceived need support from the PE teacher and the change 
in AMPE. No significant mediators were found between the change of the physical school 
environment and the change in AMPE. However, a significant negative direct relation was 
identified between the change of the physical school environment and the change in AMPE. 
The total model explained 28.9% of the variance in the change in AMPE.  
 Among girls, a positive change in perceived need support from the PE teacher 
predicted more AMPE during the educational transition. This relation was mediated by the 
change in perceived competence, perceived relatedness as well as perceived autonomy. No 
direct relation and no mediation emerged between the change of the physical school 
environment and the change in AMPE. The explained variance of the total model was 50.8%, 
which is rather high. 
“Changes in Children’s Autonomous Motivation Toward Physical Education During Transition From Elementary to 
Secondary School: A Self-Determination Perspective” by Rutten C, Boen F, Vissers N, Seghers J 
Journal of Teaching in Physical Education 
© 2015 Human Kinetics, Inc. 
 
Discussion 
This study had three purposes. The primary aim was to study changes in perceived 
need support from the PE teacher, perceived physical school environment, perception of the 
psychological needs, and AMPE during the transition from elementary to secondary school. 
The second aim was to investigate whether changes in perceived need support from the PE 
teacher and the physical school environment predicted changes in AMPE. The final aim was 
to identify the mediating role of the changes in perceived need satisfaction (i.e., competence, 
relatedness, and autonomy) within the relations between the change in perceptions of the 
school social (i.e., perceived need support from the PE teacher) and physical environment and 
the change in AMPE.  
The results of this study showed that during the transition from elementary to 
secondary school  perceived need support from the PE teacher, perceived physical school 
environment and perceived relatedness increased in both boys and girls. These results 
confirm the first hypothesis. The improvement of the perceived physical school environment 
is likely related with the increased availability of sports facilities in secondary school 
(Buytaert et al., 2010). The increase in the perception of relatedness can be explained by the 
different priorities that teachers of elementary and secondary school give to PE (Behets & 
Vergauwen, 2004). The lowest reported priority in elementary school was given to social 
responsibility of the pupils, while this was rated as the highest priority in secondary school. 
This is also visible in the emphasis on traditional team sports, cooperation and team spirit in 
secondary PE classes. The high value attributed to social responsibility by secondary PE 
teachers is consistent with the current concept of PE in Belgium (Behets & Vergauwen, 
2004). Furthermore, this higher value given to social responsibility also explains the increase 
of the perceived need support from the PE teacher. Basic need support entails the provision of 
autonomy support (e.g., providing choices), structure (e.g., giving clear expectations) and 
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involvement (e.g., showing that the teacher cares about the pupils). Because PE teachers 
attach more value to social responsibility, it is likely that they also provide more involvement 
during PE.  
The relation between the perceived physical school environment and AMPE was not 
in line with our predictions (hypothesis 2). Among girls, no significant direct relation 
emerged between the change in the perception of the physical school environment and the 
change in AMPE during the transition from elementary to secondary school. This is rather 
unexpected because previous cross-sectional research in 6th grade Flemish pupils had 
detected a positive significant relation (Rutten et al., 2012). Among boys, the present study 
even showed a significant direct negative relation between changes in the perceived physical 
school environment and changes in AMPE. This relation was not mediated by changes in the 
psychological needs. The direct negative relation might be explained by the fact that boys 
who are highly autonomously motivated are more critical towards their physical school 
environment. For instance, when a school offers physical activities during lunch breaks or 
after school, an autonomously motivated boy can still be frustrated because he expected more 
or other activities.  
An increase in the perception of need support from the PE teacher was related to an 
increase in AMPE during the educational transition, which partly confirms our second 
hypothesis. This means that PE teachers should be aware of their need supportive role in 
increasing AMPE. As expected (hypothesis 3), among girls, the direct relation between the 
change in perceived need support from the PE teacher and the change in AMPE was 
mediated by the change in all three basic needs. The PE teacher can support competence by, 
for example, providing positive feedback and setting appropriate goals (Edmunds, 
Ntoumanis, & Duda, 2007). Relatedness can be supported by working in small groups, and 
autonomy by providing choices in which activities to practice and by providing a meaningful 
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rationale (Edmunds et al., 2007; Standage, Gillison, & Treasure, 2007). Among boys, only 
the mediating role of the change in perception of competence was present. Although an 
increase in need support of the PE teacher was related to an increase in all three 
psychological needs, only the change in perceived competence emerged as a significant 
mediator in the relation between the change in perceived need support from the PE teacher 
and the change in AMPE. This means that, among boys, PE teachers should especially focus 
on supporting the need for competence to increase AMPE during the educational transition. 
As mentioned before, competence can be supported by giving positive feedback, by creating 
feelings of success and by providing structure in the PE class (e.g., by explaining what is 
expected from the pupils; Edmunds et al., 2007).  
In general, our results provide evidence for the motivational sequence advocated by 
SDT (Deci & Ryan, 2000). Among girls, the relation between changes in perceived need 
support of the PE teacher and changes in AMPE was mediated by changes in the three basic 
psychological needs. However, according to SDT, this sequence is universal across gender, 
age and culture (Deci & Ryan, 2000, Ryan & Deci, 2000). Although we did not study 
differences between boys and girls concerning the motivational sequence, we performed the 
analyses separately for boys and girls. Our results showed that, among boys, changes in the 
need for autonomy and changes in the need for relatedness did not mediate the relation 
between changes in perceived need support from the PE teacher and changes in AMPE. It is 
possible that when boys feel secure and experience belongingness in general (i.e., outside the 
PE class), it is not always necessary to maintain AMPE by their domain specific perception 
of relatedness (Standage & Gillison, 2007). This means that, among boys, an increase in the 
need for relatedness in PE does not imply an increase in their AMPE.  
A main strength of this research study was the short term longitudinal assessment 
during an important experience in a child’s life; namely, the transition from elementary to 
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secondary school. Because children often change schools in this period (i.e., sometimes 
schools offer elementary as well as secondary education), it is particularly important to study 
the influence of their changing school social and physical environment. Furthermore, three 
mediators (i.e., change in the perception of autonomy, competence, and relatedness) were 
simultaneously analyzed in the model.  
 Despite these strengths, this study was also subject to some limitations. Because of 
the long time frame between measurements (i.e., two years) and the procedure of the study, 
the drop-out was very high. At baseline, children were assessed during school hours. At 
follow-up, children were asked to fill in the questionnaire at home (online or on paper). The 
reason was that children participating in the study were not following classes together 
anymore after the school transition. Because we did not want children to miss their classes 
(i.e., the other pupils of their class would stay following the regularly classes while the 
participants had to fill in the questionnaire), we asked them to fill in the questionnaire at 
home. A second limitation of the study is the use of self-reported questionnaires instead of 
objective measurements. Concerning the physical environment, previous research in adults 
had found a low correspondence between self-reported questionnaires and objective 
measurements (Ball et al., 2008; Lackey & Kaczynski, 2009). However, it can be argued that 
perceptions of children are more strongly related to the motivation of children to engage in 
PE compared with objective measurements. Third, the internal consistency of pubertal status 
of the boys at baseline was only 0.63, which is quite low, decreasing the reliability of the 
findings. Finally, the analyses did not take into account the clustered nature of the data. The 
rule of thumb is that multilevel analyses should be performed when a study includes 30 
persons and 30 groups (or 10 persons and 100 groups), which was not the case in our study 
(Hox, 2002; Kreft, 1996). After merging the data, the number of pupils per school who 
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participated in the study at baseline and follow-up were 5.02 (94 schools) and 2.46 (188 
schools), respectively. Therefore, multilevel analyses were not possible. 
On the basis of the results of this research study, it can be concluded that the role of 
the PE teacher is of utmost importance in maintaining or increasing AMPE during the 
transition from elementary to secondary school. Among girls, the PE teacher seems able to 
promote AMPE by supporting all three psychological needs (i.e., perception of competence, 
relatedness, and autonomy). Among boys, it seems crucial to focus on the perception of 
competence. By fostering AMPE during the transition from elementary to secondary school, 
teachers might be able to promote a physically active lifestyle. 
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Figure 1. General multiple mediation model.  
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Figure 2. Multiple mediation model for the boys and the girls. 
Note.  = change in perception during the transition from elementary to secondary school; need support PE teacher = perceived need support 
from the physical education teacher; physical school env. = perceived physical school environment; perc. = perception. Full lines are significant, 
dashed lines are not significant. Regression or path coefficients are presented.  
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Table 1 Mean (SD) of Study Variables at Baseline and Follow-up 
 
Dependent variables Range Baseline 
(2009) 
Follow-up 
(2011) 
Time effect 
 Mean (SD) Mean (SD) F-value η2 
Boys (N = 212) 
 Aut. motivation towards PE 
 Perception of competence  
 Perception of relatedness  
 Perception of autonomy  
 Need support PE teacher 
 Perc. physical school envir. 
 
1-5 
1-7 
1-7 
1-7 
1-5 
1-5 
 
3.88 (0.88) 
5.48 (1.15) 
4.10 (1.43) 
3.60 (1.17) 
3.24 (0.63) 
3.41 (0.59) 
 
3.97 (0.79) 
5.40 (0.98) 
4.45 (1.26) 
3.65 (0.95) 
3.42 (0.59) 
3.61 (0.55) 
 
0.26** 
0.04** 
12.78** 
2.78** 
9.16** 
19.71** 
 
0.001 
0.000 
0.057 
0.013 
0.042 
0.086 
Girls (N = 260) 
 Aut. motivation towards PE 
 Perception of competence  
 Perception of relatedness  
 Perception of autonomy  
 Need support PE teacher 
 Perc. physical school envir. 
 
1-5 
1-7 
1-7 
1-7 
1-5 
1-5 
 
3.85 (0.82) 
5.06 (1.12) 
3.94 (1.38) 
3.55 (1.15) 
3.18 (0.63) 
3.47 (0.62) 
 
 
3.76 (0.86) 
5.05 (1.21) 
4.51 (1.33) 
3.50 (0.97) 
3.40 (0.64) 
3.79 (0.52) 
 
2.60 
0.02 
25.58** 
0.20 
19.23** 
50.69** 
 
0.010 
0.000 
0.090 
0.001 
0.069 
0.164 
Note. SD = standard deviation; η2 = effect size; aut. motivation towards PE = autonomous 
motivation towards physical education; need support PE teacher = perceived need support 
from the physical education teacher; perc. physical school envir. = perceived physical school 
environment. 
 * p < 0.05, ** p < 0.01. 
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Table 2A Changes in Autonomous Motivation among Boys during the Transition from Elementary to Secondary School 
 
 Low aut. mot. follow-up  
(M = 3.02; SD = .57) 
Moderate aut. mot. follow-up 
(M = 3.95 ; SD = .19) 
High aut. mot. follow-up  
(M = 4.76; SD = .24) 
Total 
Low aut. mot. baseline 
(M = 2.93; SD = .59)  
39.5%  39.5.2%  21.1% 100.0%  
Moderate aut. mot. baseline 
(M = 4.01; SD = .26) 
33.3% 31.8% 34.8% 100.0% 
High aut. mot. baseline 
(M = 4.81; SD = .19) 
15.7% 28.6% 55.7% 100.0% 
Note. M = mean; SD = standard deviation; aut. mot. = autonomous motivation towards physical education; χ2 = 20.71, p = .000. 
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Table 2B Changes in Autonomous Motivation among Girls during the Transition from Elementary to Secondary School 
 
 Low aut. mot. follow-up  
(M = 3.02; SD = .57) 
Moderate aut. mot. follow-up 
(M = 3.95 ; SD = .19) 
High aut. mot. follow-up  
(M = 4.76; SD = .24) 
Total 
Low aut. mot. baseline 
(M = 2.93; SD = .59)  
52.3%  35.2.9%  12.5% 100.0%  
Moderate aut. mot. baseline 
(M = 4.01; SD = .26) 
32.6% 35.8% 31.6% 100.0% 
High aut. mot. baseline 
(M = 4.81; SD = .19) 
20.8% 33.8% 45.5% 100.0% 
Note. aut. mot. = autonomous motivation towards physical education; χ2 = 27.39, p = .000. 
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Table 3A Mediation Effects of the Three Psychological Needs in PE (Change in Competence, Relatedness and Autonomy) in the Relation 
between the Change in School Social and Physical Environment and the Change in Autonomous Motivation to Engage in PE among Boys  
 
 c-path 
β (SE) 
c’-path 
β (SE) 
a-path 
β (SE) 
b-path 
β (SE) 
ab-path 
 β (SE) 95% CI 
 Need support PE-teacher (X1) 
 Perception of competence (M1) 
 Perception of relatedness (M2) 
 Perception of autonomy (M3) 
Total  
 Physical school environment (X2) 
 Perception of competence (M1) 
 Perception of relatedness (M2) 
 Perception of autonomy (M3) 
Total 
.42 (.06)** 
 
 
 
 
-.13 (.06)* 
.27 (.07)** 
 
 
 
 
-.15 (.06)** 
 
.30 (.06)** 
.38 (.07)** 
.45 (.06)** 
 
 
.01 (.06) 
.14 (.06)* 
.16 (.06)* 
 
.27 (.08)** 
.14 (.07) 
.04 (.07) 
 
 
.27 (.08)** 
.14 (.07) 
.04 (.07) 
 
.08 (.03) 
.05 (.03) 
.02 (.04) 
.15 (.04) 
 
.00 (.02) 
.02 (.02) 
.01 (.01) 
.03 (.03) 
 
[.03, .16] 
[-.01, .13] 
[-.06, .09] 
[.07, .24] 
 
[-.03, .04] 
[.00, .07] 
[-.02, .04] 
[-.03, .09] 
Note.  = change in perception during the transition from elementary to secondary school; need support PE teacher = perceived need support 
from the physical education teacher; SE = standard error; bold numbers indicates a significant mediation effect. 
* p < .05, **p < .01.  
“Changes in Children’s Autonomous Motivation Toward Physical Education During Transition From Elementary to Secondary School: A Self-Determination Perspective” by Rutten C, Boen F, 
Vissers N, Seghers J 
Journal of Teaching in Physical Education 
© 2015 Human Kinetics, Inc. 
 
Table 3B Mediation Effects of the Three Psychological Needs in PE (Change in Competence, Relatedness and Autonomy) in the Relation 
between the Change in School Social and Physical Environment and the Change in Autonomous Motivation to Engage in PE among Girls  
 
 c-path 
β (SE) 
c’-path 
 β (SE) 
a-path 
 β (SE) 
b-path 
β (SE) 
ab-path 
β (SE) 95% CI 
 Need support PE-teacher (X1) 
 Perception of competence (M1) 
 Perception of relatedness (M2) 
 Perception of autonomy (M3) 
Total  
 Physical school environment (X2) 
 Perception of competence (M1) 
 Perception of relatedness (M2) 
 Perception of autonomy (M3) 
Total 
.50 (.06)** 
 
 
 
 
-.06 (.06) 
.19 (.05)** 
 
 
 
 
-.05 (.05) 
 
.39 (.06)** 
.38 (.06)** 
.49 (.05)** 
 
 
-.05 (.07) 
.07 (.06) 
.00 (.06) 
 
.37 (.05)** 
.12 (.05)* 
.24 (.06)** 
 
 
.37 (.05)** 
.12 (.05)* 
.24 (.06)** 
 
.14 (.03) 
.05 (.02) 
.12 (.03) 
.31 (.05) 
 
-.02 (.03) 
.01 (.01) 
.00 (.01) 
-.01 (.04) 
 
[.08, .22] 
[.01, .10] 
[.06, .19] 
[.22, .41] 
 
[-.07, .03] 
[.00, .04] 
[-.03, .03] 
[-.09, .06] 
Note.  = change in perception during the transition from elementary to secondary school; need support PE teacher = perceived need support 
from the physical education teacher; SE = standard error; bold numbers indicates a significant mediation effect. 
* p < .05, **p < .01  
